at 95
DoD 5000. 59-P

CHAPTER 2

DOD_ VI SI ON FOR MRS

A DOD_M&S VI SI ON

1. In 1991, the Deputy Secretary of Defense assigned overall
managenent responsibility for all DoD M&S to the USD(A), now the
USD for Acquisition and Technol ogy. To assist the uUsSD(A) in
managi ng DoD M&S, the USD(A) established the DoD EXClI M5 and
granted it oversight and managenent authority. The USD(A) tasked
the EXCIMS to develop a vision for DoD M&S to help focus the DoD s
M&S community on core functions. The EXCIMS focused on applying
M&S in ways that would enhance overall U S mlitary capability.

2. The EXCIMS incorporated these ideas into the DoD MS
Vi si on:

Def ense nodeling and sinulation wll provide readily
avai | abl e, operationally valid environnents for use by
t he DoD Conponents:

— To train jointly, develop doctrine and tactics, formu-
| at e operational plans, and assess warfighting situations.

— To support technol ogy assessnent, system upgrade, proto-
type and full-scale devel opnent, and force structuring.

— Furthernore, common use of these environnents will pro-
note a closer interaction between the operations and ac-
quisition comunities in carrying out their respective
responsibilities. To allow maximum utility and flexibility,
t hese nodeling and sinulation environnments will be construc-
ted from affordable, reusable conponents interoperating

t hrough an open systens architecture.

B. DI SCUSSION OF THE VI SI ON

1. The DoD M&S Vi sion enconpasses nodels and sinulations
ranging from high-fidelity engineering models to highly-aggre-
gated, canpaign-level sinmulations involving joint forces. It
i ncludes all types of nobdels and sinulations and enbraces the full
range of M&S interaction between the scope of the sinulation,
sponsori ng conponent objectives and functional area requirenents
(e.g., education, training and mlitary operations; analysis;
research and devel opnent; test and eval uation; production and
| ogi stics) . Figure 2-1 illustrates the range of MS enbraced by
the DoD M&S Vi si on. It notes that there are nmny other perspec-
tives of M&S, including the |evel of resolution, degree of human
participation, degree of physical realism tine-nmnagenment nethod,

time-step resolution, degree of distribution, and conputational
conpl exi ty.
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2. Advanced M&S may integrate a mx of conputer sinulations,

actual warfighting systens, and weapon system sinul ators. The en-
tities may be distributed geographically and connected through a
hi gh- speed net wor k. Warriors at all levels will use M&S to chal -

| enge their mlitary skills at tactical, operational, or strategic

| evel s of war through the use of synthetic environnents represen-

ting every potential opponent in any region of the world, wth

realistic interactions. Acquisition personnel nmy use the sane
synthetic environnents for research, developnent, and test and

eval uation activities. MS will increasingly be used to inprove

efficiency and effectiveness in engineering devel opnent and system

desi gn, manufacturing, and |ogistical support functions. Acquisi-

tion personnel will also use synthetic environments to support the
acqui sition decisionnmaking process. Such synthetic environments!
wll be accessible to all appropriate functional users.

Additional M&SDimensions *
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Figure 2-1. Range of WM&S Enbraced by the DoD M&S Vi sion

See definition 53.
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C. FEUTURE M&S SUPPORT TO THE FOUR PILLARS OF M LITARY CAPABILITY

M&S can substantially inprove capabilities and decisionnmaking

in each of the four pillars of mlitary capability: (1) readi-
ness; (2) nodernization; (3) force structure; and (4) sustain-
ability. There are very challenging aspects to these descrip-
tions, and achieving full capabilities will require long-term

systematic, coordinated efforts across the Departnent of Defense.

1. Readi ness. M&S wi || enhance readi ness by allow ng UCCs

and Services to train forces, develop doctrine and tactics, assess
performance of wunits, support planning, execution, and analysis of
operati ons and exercises, evaluate operational plans, conduct

“what if” analyses on those plans, rehearse m ssions, and support
analysis of the political, mlitary, and econom c dinensions of
security for policy devel opnent.

a. M&S will allow training to be joint, to involve Active
and Reserve forces, to span nultiple echelons, and to include com
puter-generated sinulations of large-scale forces in a synthetic
envi ronnent. Conput er-generated forces (friendly, neutral, and
hostile) will replace sone human participants, allowing the rep-
resentation of realistic large-scale forces in the synthetic envi-
ronnent controlled by a small nunber of human commanders. The
synthetic environnments will be able to bridge |arge geographic
regions worldw de and involve the entire joint force, from senior
commanders down to individual soldiers. Trai nees will interact
with the synthetic environnent through their actual “go-to-war”
conmmand, control, comunications, conputers, and intelligence (C41)
equi pnent and weapon systens.

b. M&S will provide training for the conplete spectrum of
mlitary operations for all regions of the world and affected re-
gi ons of space. Exercise and training feedback will be available

in near-real-tine, wth after-action reporting systens and exer-
ci se reconstruction systens providing a robust analysis
capability.

C. M&S wi Il be used to evaluate readi ness, assess war-
fighting situations, and assist in the developnent and eval uation
of operational plans, doctrines, and tactics. M&S will support

pl anners by providing insights into the effectiveness of theater-
| evel canipaign plans, operational-level battle plans, and tac-
tical-level m ssion plans. Deci si onmakers will be able to sinu-

| ate and eval uate the consequences of alternative courses of
action during deliberate and crisis action planning. Autonated
scenari o generation and database construction tools, along wth
easily accessible M&s resource repositories, wll enable nodels
and sinulations to be set up on short notice.

d. M&S will allow warfighters and mlitary planners to
rehearse mssions by imersing the warfighters in a synthetic

environnment that accurately sinulates the anticipated terrain,
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envi ronmental conditions, and threat. This capability w |

i ncrease the probability of mssion success by fostering
famliarity and proficiency with the mssion plan and it can
provi de feedback to inprove the plan.

e. MS wll provide exploratory and devel opnental nodels
to support analysis of the political, mlitary, and economnc
di mensions of national and international security, including the
i nteracti ons between these dinensions. As they mature, these
nodels will support formulation of national security policy.

2. Moderni zati on. Model s and sinulations will reduce the
time, resources, and risks of the acquisition process and wll
i ncrease the quality of the systens being acquired. Representa-
tions of proposed systens (virtual prototypes) will be enbedded in
realistic synthetic environnents. Such virtual prototypes wll
support the many phases of the acquisition process from require-
ments determnation and initial concept exploration to the
manuf acturing and testing of new systens. (See Figure 2-2.)

a. Early operational assessnents of new systens and sys-
tens upgrades proposed by the governnent or industry will be exam
ined, within synthetic environnents, for their operational and
| ogi stical inpact prior to mlestone | or mlestone IV as appro-

priate. System requirenents will be refined. Cost and opera-
tional effectiveness assessnents wll be nore accurate and wll’
| nprove resource allocation decisions. Deci si onmakers wi Il be

able to conpare alternative nodernization strategies, using the
synthetic environnent, to determ ne which set of new system

acquisitions yields the greatest overall mssion effectiveness.
During system devel opnment, continuing evaluations in these syn-
thetic environments will inprove engineering trade-off analyses
and ensure that the final product optimally satisfies DoD needs.

b. M&S will allow testers to create realistic devel op-
mental and operational test scenarios and will inprove the test
and eval uation planning process. Synthetic environnents wll
allow “dry runs” of planned tests to verify that test conditions
can be net with sufficient realism and cost-effectiveness. VES
can be used to focus test objectives resulting in reduced field
test assets, resources, test iterations, and test duration. Use
of simulation will also allow evaluation of tests otherw se infus-
ible due to limted test resources, environnental restrictions,
and/ or safety constraints. They will also provide “synthetic”
data to exercise the analysis and reporting systens. Vi rtual
prototypes will allow operational testers to conduct early op-
erational assessnents in nultiple threat environnents. Synt hetic
environnents wll allow evaluation in environnents not reasonably
achievable in live testing due to safety or resource limtations.
M&S will extend the evaluation of field test results by extrapo-
|ating to conditions beyond the scope of the field tests and by
exploring any identified questionable areas as well as inprove the
| everagi ng of data between devel opnental and operational tester.
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“The foundation of the acquisition process, the operational requirement and
its transition into system terms, can be improved through the use of
modeling and simulation... Accounting for human performance early in

system acquisition improves system capability and enhances the test and
evaluation process to predict operational performance.”

Defense Science Board Report, December 1989

Figure 2-2 . Vision of MS Support to the Acquisition Process
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Weapon systens nust be tested agai nst opposing forces that accu- o
rately represent the capabilities and characteristics of potential %~
adversary nations to include tactics, doctrine, force mx, and o
force strength.

C. M&S wi || enhance information-sharing anong designers,
manuf acturers, 1logisticians, testers, and users. Virtual repre-
sentations of the manufacturing process will be used to exam ne
how t he manufacturing process nust adapt as weapon systens proto-
types are changed. | ncreased di al ogue anong these groups and the
users of the system wll pronote a closer interaction between the

operations and acquisition communities, making both nore
ef fective.

3. Force Structure. M&S wi Il give DoD | eadership a powerful
arsenal of tools to analyze alternative DoD force structures.
Using synthetic environments, the effectiveness of different force
conpositions wll be examned in a wde variety of potenti al
m ssion scenarios (including operations other than war (OOTW))
agai nst various potential adversaries and chall enges across the
gl obe and affected regions of space. M&S tools will support such
deci sions as the nunber of squadrons to equip wth a particular
type of aircraft, or be used to provide insights to such
fundanental issues as the optimum roles, mssions, size, and
conposition of each Service.

4, Sustainabilityv. High-fidelity nodels of logistics wll be
i ntegrated with conbat nodels to allow for the analysis of conbat
sustainability; to study the effects of organization size, basing,
and doctrine on the logistics infrastructure; and to determne the
i nplications of alternative materiel managenent, naintenance, and
resourcing policies. System | ogi stics and mai ntenance demands
wll be assessed to provide a realistic view of system |ife-cycle
support requirenents and costs.

D. ACTIMVITY MODEI FOR TRANSFORM NG THE VISION | NTO REALITY

The six activities necessary to realize the DoD M&S Vision are
identified in Figure 2-3, with their related sub-activities noted.
This node-tree nodel provides the EXCIMS and DoD Conponents with a

useful managenent tool for stating objectives, choosing netrics,
and maki ng organi zati onal deci sions.

1. Provide Managenent, Policy & Guidance. Each DoD Conpo-
nent publishes appropriate directives, establishes organizations
to support its M&S activities, and develops plans and budgets to
satisfy the M&S needs of its Active and Reserve conponents as well
as those of the Unified Conbatant Commands and ot her DoD Conpo-
nents . USD(A&T) mmy assign responsibility for devel opnent and
mai nt enance of a specific common or general —use MS capability to
a DoD Conmponent by formally designating the Conponent as an Exec-
ut ive Agent. The DoD Conponents may also further their MS goals
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7 Realize the DoD i
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Policy & Guidance Requirsments Technology Capability Capability Benefits
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. Verify/Validate Components
. Integrate Components

Fi gure 2-3. DoD M&S Activity Mdel *

by organizing partnerships within their own organizations or wth
ot her DoD Conponents to address commpbn interests . Each Conponent
must nake prudent investnents to achieve DoD s MS objectives.

2. Assess M&S Requirenents. The needs of all DoD users nust
be identified and an assessnent nust be nmade to determ ne the
potential and cost-ef festiveness of M&S to satisfy the needs. The
resulting M&S requirenents nust be prioritized for use in program
pl anni ng, budgeting, and executi on.

3. Develop Technoloavy. It is necessary to continually noni-
tor ongoing industry and governnent t ethnol ogy devel opnents and
assess the risk and cost-benefit of the technol ogies to support
the requirenents of the DoD Conponents for MS. The t et hnol ogy
shortfalls nmust be identified and priorities nust be devel oped for
DoD investnents to exploit technol ogy advances in a tinely nmanner,
accel erate technol ogi cal developnent, fill technology gaps, and
rapidly insert the acquired technology into MS applications. The
Director of Defense Research and Engineering s (DDR&E) Technol ogy
Area Plan and M&S Technol ogy Area Revi ew Assessnent are central
facets of this activity.

4. Build MS Capability. A technical framework nust be de-
veloped to ensure appropriate interoperability across different
sinmulations; reuse of sinulation conponents; insertion of new
t echnol ogi es; and flexibility . to respond to changi ng requirenents.
Then the DoD Conponents nust enploy the necessary technology to
build the M&S representations (e.g., entities, applications and
systens) and ensure they are populated with certified data. These
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representations nust then be verified, validated, and integrated
to provide a useful MRS capability.

. Field the Capability. The DoD Conponents nust plan the
fielding of required M&S applications and systens. The required
staffing, communications, data, and managenent infrastructure nust
be provided; the M&S software and/or systens nust be delivered to
the users; and the users nust be properly trained in their use,

i ncluding how to nmake accreditation and certification decisions.

Users will then enploy the M&S capabilities to inprove readiness,
support noderni zation, and support force structure and sustai nnent
deci si ons. Confi guration Managenent policies will ensure consis-

tent, conpatible MS usage across the DoD Conponents.

6. Share the Benefits of MS. The optimal use of MS across
t he Departnent of Defense will not occur unless the positive (and
negative) inpacts and cost-effectiveness of MS are docunented and
conmuni cat ed. The DoD Conponents nust educate potential user com
munities on the existing and expected benefits of MRS enpl oynent
so that they may nake infornmed investnent decisions. Thi s educa-
tion may include a wde variety of neans, such as on-line informa-
tion systens, semnars, |ive denonstrations, formal courses of
i nstruction, etc. \Were authorized and cost-effective, the
Depart ment of Defense nust aggressively pursue the exchange of
M&S-rel ated requirenents, concerns, ideas, and technol ogy anong
t he DoD Conponents, other Governnent Agencies, academ a, industry,
and allied nations.

> Accreditation istheofficial certification that amodel or simulation is acceptable for use for a specific purpose.

3

Certification is the official approval that M&S data have a specified level of quality or as being appropriate for a
specified use, or range of uses.




